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Claim 

A thermal transfer printer characterized by the fact that in a thermal transfer printer that is 
composed to form an ink image by transferring the ink coated on an inkable film to an 
intermediary transfer film by means of a first heating part and retransfers the ink image 
transferred to this intermediary transfer film to an image receptor by means of a second heating 
part, the aforementioned intermediary transfer film is made larger than the maximum print area, 
and the aforementioned image receptor, and the aforementioned maximum print area that is 
transferred to the aforementioned intermediary transfer film is made larger than the 
aforementioned image receptor. 

Detailed explanation of the invention 
[0001] 

Industrial application field 

The present invention relates to a thermal transfer printer that transfers ink having a 
melting property or sublimation property to a recording medium (image receptor). In particular, it 
relates to a thermal transfer device with a retransfer system that temporarily forms an ink image 
on an intermediary transfer film and then transfers the ink image formed on the intermediary 
transfer film to a recording medium. 

[0002] 
Prior art 

A thermal transfer device with a retransfer system, which temporarily forms an ink image 
on an intermediary transfer film by transferring ink having a melting property or sublimation 
property coated on an inkable film to an intermediary transfer film and then transfers the ink 
image formed on the intermediary transfer film to a recording medium has been considered, and 
various proposals have been made. One example of this type of thermal transfer printer is is 
described in Japanese Kokoku Patent No. Hei 6[1 994]-26904. Figure 3 is the thermal transfer 
printer described in Japanese Kokoku Patent No. Hei 6[1994]-26904, and the basic constitution 
and operation of the thermal transfer printer with a retransfer system will be explained below 
using Figure 3. 



[0003] 

In Figure 3, inkable film (1) is passed under tension between feed reel (5) and take-up 
reel (6) with the ink-coasted surface facing the platen roller (4) side. Intermediary transfer film 
(7) is passed under tension between feed reel (8) and take-up reel (9) by the conveying path 
between them, guided by guide roller (10) and heating roller (1 1). Thermal head (3), which is the 
first heating part, is arranged on the outside (film base side) of inkable film (1), and inkable film 
(1) and intermediary transfer film (7) are placed in close contact between thermal head (3) and 
platen roller (4). Recording paper (2), which is the image receptor, is wound on take-up roller 
(12), and recording paper (2) and intermediary transfer film (7) are placed in close contact 
between heating roller (1 1), which is the second heating part, and take-up roller (12). 

[0004] 

Then, the operation of recording onio recording paper (2) is executed as follows. Platen 
roller (4) is rotated in the direction of the arrow while pressing thermal head (3) to platen roller 
(4), and inkable film (1") and intermediary transfer film (7) are conveyed in the direction of the 
arrow. At this time, the ink on inkable film (1) is transferred to intermediary transfer film (7) by 
melting or sublimating via the flow of a prescribed electric current through thermal head (3). 
Next, ink image (la) is conveyed to the heating roller (11) section by travel of intermediary 
transfer film (7) in the direction of the arrow. By superimposing ink image (la) formed on 
intermediary transfer film (7) and recording paper (2) and then rotating heating roller (1 1) and 
take-up roller (12) in the direction of the arrow while heating heating roller (1 1), ink image (la) 
of intermediary transfer film (7) is transferred to recording paper (2). 

[0005] 

Problems to be solved by the invention 

Conventionally, the relationship between the maximum print area (A) to be transferred to 
intermediary transfer film- (7) and the size (B) of recording paper (2) were set for the maximum 
print area (A) to be smaller than size (B) of recording paper (2), as shown in Figure 4, or for the 
maximum print area (A) and size (B) of recording paper (2) to be the same size, when 
performing transfer printing on recording paper (2) using this type of thermal transfer printer 
with a retransfer system. However, since intermediary transfer film (7) stretches and deforms due 
to application of heat at the second heating part when transferring ink image (la) of intermediary 
transfer film (7) to recording paper (2), accurate positioning of recording paper (2) and print area 
(A) of intermediary transfer film (7) was difficult. Therefore, when conventionally printing on 
the entire surface of recording paper (2), there were problems of a non-printed section being 
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created at the top, bottom, left, or right sides, with the quality of the printing on recording paper 
(2) being noticeably degraded. 

[0006] 

The present invention was made by giving consideration to these problems and aims to 
provide a thermal transfer printer, with a retransfer system, capable of producing printed matter 
of good quality. 

[0007] 

Means to solve the problems 

In order to solve the aforementioned problems in the prior art, the present invention 
provides a thermal transfer printer characterized by the fact that in a thermal transfer printer that 
is composed to form an ink image by transferring the ink coated on an inkable film to an 
intermediary transfer film by means of a first heating part and retransfers the ink image 
transferred to this intermediary transfer film to an image receptor by means of a second heating 
part, the aforementioned intermediary transfer film is made larger than the maximum print area 
and the aforementioned image receptor, and the aforementioned maximum print area that is 
transferred to the aforementioned intermediary transfer film is made larger than the 
aforementioned image receptor. 

[0008] 

Application example . 

Below, the thermal transfer printer in the present invention will be explained with 
reference to the appended figures. Figure 1 is a block diagram showing a working example of a 
thermal transfer printer in the present invention, and Figure 2 is a figure explaining the thermal 
transfer printer in the present invention. In Figure 1 and 2, the same codes are appended to the 
same parts as in Figure 3 and 4. 

,[0009] 

First of all, the constitution and operation of a working example of the thermal transfer 
printer in the present invention will be explained. In Figure 1, inkable film (1) is passed under 
tension between feed reel (5) and take-up reel (6) with the ink-coasted surface facing the platen 
roller (4) side with the conveying path between them, being guided by guide shafts (15a)-(15c). 
Feed reel (5) and take-up reel (6) are controlled and driven by a drive source not shown in the 
figure, and back tension is applied to feed reel (5) by means of a friction clutch not shown in the 
figure. Inkable film (1) is cyclically coated with ink having a melting property, for example, in 
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the three colors of yellow (Y) a magenta (M), and cyan (C) or in the four colors of yellow (Y), 
magenta (M), cyan (C), and black (K) on a band-shaped base film. Intermediary transfer film (7) 
is passed under tension between feed reel (8) and take-up reel (9) by the conveying path between 
them, being guided by guide shafts (16a)-(16g). Feed reel (8) and take-up reel (9) are controlled 
and driven by a drive source not shown in the figure. 

[0010] 

Thermal head (3), which is the first heating part, is arranged at the bottom side in the 
figure (film base side) of inkable film (1), and inkable film (1) and. intermediary transfer film (7) 
are placed in close contact between thermal head (3) and platen roller (4). By contrast to the first 
heating part, heating roller (11), which is the second heating part, and retransfer roller (17) are 
provided on the downstream side in the conveying direction of intermediary transfer film (7). 
Intermediary transfer film (7) passes between heating roller (1 1) and retransfer roller (17), is 
sharply lifted upwards by guide shaft (16g), and is wound on take-up reel (9). It is also possible 
to use a thermal head, a ceramic heater, etc., in place of heating roller (11). 

[0011] 

Hopper (20) stored with, for example, cards serving as recording paper (2), is provided at 
the left side in the figure, and recording paper (2) within hopper (20) is fed by feed roller (21). 
Recording paper (2) withdrawn from hopper (20) is conveyed successively by conveying rollers 
(22a)-(22d) and is fed between heating roller (1 1) and retransfer roller (17). When the ink image 
is transferred to recording paper (2) from intermediary transfer film (7) by means of the series of 
recording operations described below, recording paper (2) is discharged by conveying rollers 
(19a) and (19b), which are constantly being pressed against each other with a pressure set by a 
spring, etc. Incidentally, recording paper (2) withdrawn from hopper (20) is fed between heating 
roller (1 1) and retransfer roller (17) by means of conveying rollers (22a)-(22d) and is then guided 
further to the paper discharge port by means of conveying rollers (19a) and (19b). This series of 
conveying paths is composed within a single plane to be approximately a straight line, so that 
recording paper (2) is conveyed approximately in a straight line. 

[0012]. 

Next, the recording operation onto recording medium (2) will be explained. First of all, 
thermal head (3) is sufficiently separated from platen roller (4) in the initial state, and ink head 
projection onto inkable film (1) is executed according to ink film [registration] mark sensor (23). 
Ink head projection of Y ink, which is the first color, is executed and then [the system] stands by 
for a print indication from the host computer, not shown in the figure. If there is an indication 
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from the host computer, thermal head (3) presses platen roller (4) by means of a pressure 
mechanism not shown in the figure, and Y ink is transferred to intermediary transfer film (7) 
during rotation of platen roller (4). After completing transfer of the Y ink, thermal head (3) is 
separated from platen roller (4) and ink head projection of M ink, which is the second color, onto 
inkable film (1) is executed. Also, intermediary transfer film (7) is wound accurately by counting 
the pulses of the encoder, not shown in the figure, provided to the drive system of platen roller 
(4) or by using a stepping motor as the drive source and counting the steps thereof. 

[0013] 

At this time, guide shafts (16b) and (16c) of intermediary transfer film (7) are set so that 
the angle at which intermediary transfer film (7) is wound on platen roller (4) becomes not less 
than 120°, thus allowing intermediary transfer film (7) to be rewound without slipping with 
respect to platen roller (4) by means of the friction between intermediary transfer film (7) and the 
outer circumferential surface of platen roller (4). By superimposing and transferring three colors 
worth or four colors worth of ink by cycling intermediary transfer film (7) three or four times, as 
was described above, a full color image (ink image) such as a picture, characters, etc., is formed 
on intermediary transfer film (7). 

[0014] 

Then, take-up reel (9) of intermediary transfer film (7) is rotated and the ink image is 
conveyed as follows to the heating roller (1 1) section. When conveying intermediary transfer film 
(7) to the heating roller (1 1) section, heating roller (1 1) is separated from retransfer roller (17). 
By detecting the head position of the ink image with intermediary transfer film sensor (24) and 
counting the travel distance of intermediary transfer film (7) with the encoder in the drive system 
of platen roller (4), the full color ink image transferred to intermediary transfer film (7) is moved 
to the right below heating roller (1 1). Simultaneously with this operation, only one sheet of 
recording paper (2) such as a card, etc. stored in hopper (20) is extracted by means of feed 
roller (21), driven by a drive system not shown in the figure and a separating mechanism not 
shown in the figure, and then is moved to the right below heating roller (1 1) by means of 
conveying rollers (22a)-(22d). (25) is the recording paper sensor. 

[0015] 

When positioning of the extreme end of the ink image on intermediary transfer film (7) 
and the extreme end of recording paper (2) is completed and both stop, drive system (18) is 
driven simultaneously with pressing of heating roller (1 1) against retransfer roll (17) with a 
pressing mechanism not shown in the figure, retransfer roller (17) is rotated at a fixed speed, and 
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intermediary transfer film (7) and recording paper (2) are conveyed by being placed in close 
contact. At this time, the ink image formed on intermediary transfer film (7) is melted with the 
heat of heating roller (1 1) and is retransferred onto recording paper (2). When the ink image part 
of intermediary transfer film (7) and recording paper (2) passes heating roller (1 1), the ink image 
retransferred to recording paper (2) is cooled after a prescribed time has elapsed. Intermediary 
transfer film (7) is lifted sharply upwards with guide shaft (16g) as the boundary, and the 
conveying direction is changed abruptly. In this way, intermediary transfer film (7) is reliably 
separated from recording paper (2). Separated recording paper (2) is guided to the paper 
discharge port by passing between conveying rollers (19a) and (19b). 



[0016] 

Incidentally, in the thermal transfer printer of the present invention, intermediary transfer 
film (7), maximum print area (A) of intermediary transfer film (7), and size (B) of recording 
paper (2) are set as follows. Specifically, as shown in Figure 2, intermediary transfer film (7) is 
set to be sufficiently larger than maximum print area (A) and size (B) of recording paper (2) for 
maximum print area (A) to be larger than size (B) of recording paper (2). Naturally, the thermal 
transfer printer shown in Figure 1 is equipped with a memory for the image data, not shown in 
the figure, thermal head (3), etc., in order to achieve A > B. As was noted above, in the present 
invention, maximum print area (A) to be transferred to intermediary transfer film (7) is set to be 
slightly larger than size (B) of recording paper (2), so that when printing on the entire surface of 
recording paper (2), a non-printed section is not created at the top, bottom, le* or right side of 
recording paper (2) even if accurate positioning of recording paper (2) and maximum print area 
(A) of intermediary transfer film (7) is not achieved, and the quality of the printed matter on 
recording paper (2) is not degraded. 



[0017] 

Effect of the invention 

As was explained in detail above, the thermal transfer printer of the present invention has 
the characteristics of being capable of obtaining printed matter of good quality since a 
non-printed section is not created at the top, bottom, left, or right side even if printing is executed 
over the entire surface of the image receptor because an intermediary transfer film is used that is 
larger than the image receptor (recording paper) and the maximum print area, and the maximum 
print area to be transferred to the intermediary transfer film is larger than the image receptor. 



Brief description of the figures 

Figure 1 is a block diagram showing a working example of the present invention. 
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Figure 2 serves to explain the present invention. 
. Figure 3 is a block diagram showing a conventional example. 
Figure 4 serves to explain the conventional example. 

Explanation of the reference symbols 

(l)...inkable film, (2)... recording paper (image receptor), (3).. .thermal head (first heating part), 
(4).. .platen roller, (5). ..feed reel, (6). ..take-up reel, (7)... intermediary transfer film, (8). ..feed 
reel, (9).. .take-up reel, (1 1).. .heating roller (second heating part), (17)... re transfer roller, 
(18)... drive system, (19a), (19b), (22a)-(22d)... conveying roller, (A)... maximum print area, 
(B) . . . size of recording paper (2). 




Figure 2 





Figure 4 
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